The genome sizes of the type strains of the sterol-requiring organisms Anaeroplasma abactoclasticum and Antzeroplasma bactoclasticum and of a sterol-nonrequiring obligately anaerobic mollicute, strain 161, were determined by the renaturation method of Wetmur and Davidson. The genome molecular weights of the three strains were almost identical (viz., approximately lo9). This value is identical to the genome molecular weights of members of the family Spiroplasmataceae in the order Mycoplasmutales and of the family AchoZeplasmataceae in the order Acholeplasmatales. The guanine-plus-cytosine contents of the deoxyribonucleic acids of A. abactoclasticum, A. bactoclasticum, and strain 161, as determined by the buoyant density method, were found to be 30.1, 32.8, and 39.9 mol%, respectively, thereby confirming results reported previously by other workers. The deoxyribonucleic acid base composition and genomic size are among the data needed to clarify the taxonomic status of the genus Anaeroplasma and of the sterol-nonrequiring anaerobic organism strain 161.
date the obligately anaerobic mycoplasmas. The two species accepted thus far in the genus, the type species Anaeroplasma abactoclasticum Robinson, Allison, and Hartman 1975 (12) and Anaeroplasma bactoclasticum Robinson and Allison 1975 (H) , are both characterized, inter alia, by their requirement of sterol for growth. Originally, three strains (strains 161, 162, and 163) which did not require sterol for growth were placed together with the sterolrequiring a n a e r o b i c m y c o p l a s m a s in t h e g e n u s Anaeroplasma (12) . However, following a recommendation by the International Committee on Systematic Bacteriology Subcommittee on the Taxonomy of Mycoplamatales (7), Robinson (10) recently suggested that the sterol-nonrequiring strains be excluded from the genus Anaeroplasma and that their taxonomic status be left open. However, in order to clarify the taxonomic status not only of these strains, but also of the genus Anaeroplasma, which is currently placed in the class Mollicutes as a "genus of uncertain taxonomic position" (8), further studies were clearly needed.
Serologically, the anaerobic mycoplasmas were shown at a relatively early stage to constitute a heterogeneous group of organisms; two serovars were assigned t o A . bactoclasticum, whereas A. abactoclasticum and the unclassified sterol-nonrequiring anaerobes represented a third and fourth serovar, respectively (13) . Moreover, the guanineplus-cytosine content of the deoxyribonucleic acid (DNA) of sterol-nonrequiring strain 161 was found to be significantly higher than the guanine-plus-cytosine contents of A. abactoclasticum type strain 6-1 and A. bactoclasticum type strain JR (40.3, 29.3, and 33.7 mol%, respectively) (11, 12) . Significant p r o g r e s s in t h e classification of A . abactoclasticum and A. bactoclasticum and the various serovars designated for the anaerobic mycoplasmas was * Corresponding author.
made recently by Stephens et al. (15) , who examined the nucleic acid relationships among these organisms by [3H]DNA-DNA hybridization of a total of 12 strains. According to this study, four separate groups of sterol-requiring anaerobic mycoplasmas could be distinguished; A. bactoclasticum serovar 1 consisted of two subgroups, each of which warranted species status, A. bactoclasticum serovar 2 represented a third species, and A. abactoclasticum represented a fourth species of the genus Anaeroplasma. The levels of DNA-DNA homology between these gtoups are less than 10%. Serovar 4 strains 161, 162, and 163 showed a high degree of homology with each other, but no significant homology with any of the other strains included in the study. For this reason and because these strains do not require sterol for growth, Stephens et al. (17) suggested that they be assigned to a new species and genus.
The purpose of the present study was to add to the genetic characterization of the anaerobic mycoplasmas by determining the genome sizes of the two established species of the genus Anaeroplasma, A . abactoclasticum and A . bactoclasticum, and a representative strain of the group of sterol-nonrequiring anaerobic mycoplasmas (serovar 4). In addition, the guanine-plus-cytosine contents of the strains included in our study were determined although this was done previously by other workers (11, 12).
MATERIALS AND METHODS
Organisms. T h e strains examined included A . abactoclasticum 6-lT (T = type strain), A. bactoclasticum JRT, and strain 161 as a representative of the as-yetunclassified sterol-nonrequiring anaerobic mycoplasmas Cultivation and harvest of organisms. Cultures for DNA extraction were grown overnight at 37°C in 1,000 ml of liquid CRFB medium containing 40% clarified rumen fluid (9, 12) by using the anaerobic technique of Hungate (5). Cells were (11) (12) (13) 15) . ' The numbers in parentheses are the numbers of measurements.
collected by centrifugation at 10,000 x g for 15 min, washed twice with a mineral dilution solution (2), and stored as a frozen pellet until used. DNA base composition and genome size. DNA was extracted from pellets of frozen cells as previously described (3). Guanine-plus-cytosine contents were determined by the buoyant density method of Schildkraut et al. (14) , using DNA extracted from Escherichia coli B as a reference (density, 1.710 g/cm3). Genome sizes were determined by the renaturation method of Wetmur and Davidson (16) 
RESULTS AND DISCUSSION
The base compositions (guanine-plus-cytosine contents) of DNAs from A. abactoclasticum 6-lT, A. bactoclasticum JRT, and strain 161 were found to be 30.1, 32.8, and 39.9 mol%, respectively (Table 1) . These values are essentially in accordance with those reported previously for the same strains by Robinson et al. (12) and Robinson and Allison (ll) , who also used the buoyant density method.
The calculated genome sizes expressed as the mean values of four to six measurements for each strain are also shown in Table 1 . The molecular weights are as follows: A . abactoclasticum 6-lT, 1.09 X lo9; A . bactoclasticum JRT, 0.98 x lo9; and serovar 4 strain 161, 1.14 x lo9. Thus, the genome molecular weights are almost identical for the three strains tested (viz., approximately lo9). It is particularly noteworthy that no difference could be detected between the genome sizes of the sterol-requiring type strains of the two Anaeroplasma species tested on the one hand and sterolnonrequiring strain 161 on the other hand.
As shown previously in the study of Bak et al. (l) , the genome size of mycoplasmal DNA has proven to be an important marker for characterization of members of the class Mollicutes at the higher taxonomic levels (genera and families). More specifically, all genera and families currently accepted in the class fall into the following two categories with respect to genomic size: (i) those having a genome molecular weight of approximately 5 x lo8 (family Mycoplasmataceae and its two genera, Mycoplasma and Ureaplasma), and (ii) those characterized by a genome molecular weight of about lo9 (family Spiroplasmataceae, genus Spiroplasma; family Acholeplasmataceae, genus Acholeplasma) (8). Consequently, the International Committee on Systematic Bacteriology subcommittee in its proposed minimal standards for descriptions of new species of the class Mollicutes (6) strongly encouraged determination of the genome size for all organisms whose generic or family status is uncertain. In the case of the anaerobic mycoplasmas, a comparative study of the genomic sizes of representatives of sterol-requiring and sterol-nonrequiring organisms, as performed in this study, is particularly pertinent inasmuch as differences in genome size are known to correlate, for the families Mycoplasmataceae and Acholeplasmataceae, with dependence versus nondependence on sterol (8). On the other hand, the actual finding of almost identical, relatively high genome molecular weights for the sterol-requiring species A . abactoclasticum and A. bactoclasticum and for sterol-nonrequiring strain 161 has a precedent in the genome molecular weight of lo9 found for the sterol-requiring family Spiroplasmataceae (8), as well as for the sterol-nonrequiring family Acholeplasmataceae (8).
Collectively, the DNA-DNA homologies among the different species or serovars of anaerobic mycoplasmas reported by Stephens et al. (15) and the determination of the genome sizes presented here provide the remaining data that are needed to clarify the taxonomic status of Anaeroplasma and the species and serovars recognized for this species, as well as of the group of sterol-nonrequiring anaerobic mycoplasmas represented by strain 161.
